OOOOOOOOOOOOOOOO

Comment: The Pierre Auger
Observatory and the Telescope
Array Project need to be
supported into the 2030s.
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for the conveners and contributors of the
Snowmass UHECR White Paper*

*source for all figures
Astropart. Phys. 149 (2023) 102819


https://authors.elsevier.com/a/1gfxX3Ix5tvYpp

UHECR experiments contribute strongly to high energy physics.

Auger has made highest energy measurement of UHECR experiments have provided the highest
muon production in hadronic cascades . energy direct measurements of p-air cross section
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Significant tension found with the : Updated cross sections coming in next year
moun production expected from extrapolated : with 2x increase in statistics

LHC-based hadronic interaction models = Further improvements from upgrades



10-years of data with upgrades will S|gn|f|cantly improve measurements.

AugerPrime improves shower component sensitivity UHECR observatories are
and will surpass hybrid statistics in next few years Multi-messenger observatories.
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p-production and O air measurements ~10x higher : acceleration scenarios and sensitivities are improving

o TA G i Measurement statistics ~5-10x higher : = First observations hoped for soon!


https://pc.auger.unam.mx/content/energy-spectrum-cosmic-rays-measured-using-pierre-auger-observatory

Preparing for the next generation

Upgrades will further understanding of
UHECR Mass composition and anisotropies
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Constraints on mass composition at highest
energies critical to design of next generation

e R&D activities for GCOS, GRAND and POEMMA
already planned or underway at Auger/TA

e Simultaneous Auger/TA data-taking highly desired
for GRAND, GCOS, POEMMA and IceCube-Gen2
= Next-Gen data-taking not until 2030s

Experiment Timeline

Pierre Auger Observatory upgrade

Telescope Array (TA)

IceCube-Gen2 IceCube-Gen2

IceCube / IceCube-Gen2

deployment operation
GRAND 200k
GRAND multiple sites, step by step
POEMMA POEMMA
GCOS \ GCOS
St R&D + first site / further sites
2025 2030 2035 2040



